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It has been suggested that the well-known cultural differences in interdependence across cultures 
are linked to economic activities, such as farming. However, the underlying processes of how 
such psychological tendencies are shared among people in a society has not been sufficiently 
investigated. This paper addresses the multilevel processes on how psychological characteristics 
are shared among people. We focus on collective activities that go beyond the individual’s 
personal economic activities. Multilevel analyses on a large-scale survey (residents of Japanese 
communities, N = 7,295) of 408 communities, along with a follow-up survey (N = 1,714) of 86 
communities, suggested that ‘concern for reputation’ (one aspect of interdependence) was more 
prevalent in farming communities than in non-farming communities, not only for farmers but also 
for non-farmers. Furthermore, multilevel mediational analyses suggested that, (1) the proportion 
of farmers in a community was positively associated with participation in collective activities (e.g. 
maintenance of community infrastructure) conducted not only by farmers but also non-farmers, 
and (2) this is in turn associated with increased levels of concern for reputation at the community 
level. Community-level longitudinal analyses revealed that collective activities promoted 
residents’ concern for reputation about two years later. These findings support our ‘collective 
activity’ hypothesis, and demonstrate that interdependence can be constructed through social 
interactions via community activities. Fishing was associated with high levels of self-esteem and 
risk avoidance, and these effects exerted only at the individual level. We conclude that economic 






Farming cultivates a community-level shared culture through collective activities: 
Examining contextual effects with multilevel analyses 
 
Socio-economic and ecological factors have been shown to shape psychological and 
behavioral functions in ways that are adaptive for survival in a given environment. For example, 
it has been suggested that farming labor affords collective decision making, while herding labor 
affords independent decision-making processes (see Berry, 1967; Nisbett & Cohen, 1996; Uskul, 
Kitayama, & Nisbett, 2008; Uskul & Over, 2014). However, the precise mechanisms and extent 
to which psychological and behavioral functions are constructed and shared, within specific 
cultural contexts, remains unclear.  
One of the basic assumptions of cultural psychology—which strives to understand 
cultural divergence (differences across cultures) as well as convergence (similarities within 
cultures) in human psychology (Kashima, 2014; Senzaki, Masuda, & Ishii, 2014)—is that 
members of a society share psychological and behavioral functions through participation in 
everyday routines and customs that are required or are afforded by their ecological conditions. 
While studies in this field have so far focused primarily on documenting how different 
psychological characteristics are fostered between cultures, it is also imperative to illustrate the 
process of how psychological characteristics are formed and shared via social activities. Evidence 
for the latter, however, is limited to a few longitudinal studies on cultural learning processes (for 
a review, see Kashima, 2014). As such, the present research aims to fill the gap in this literature 
by investigating how socio-economic and ecological factors, both at the individual level and 
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community level, influence the sharing of culturally specific psychological characteristics among 
people. 
 
Cultural differences explained by socio-economic and socio-ecological factors 
Accumulating evidence shows that psychological and behavioral functions differ across 
cultures, and research has emerged to explain the roots of such differences (Henrich, Heine, & 
Norenzayan, 2010). Cross-cultural studies in psychology have shown that interdependence and a holistic 
thinking style are prevalent in East Asian cultures, while independence and an analytic thinking style 
are prevalent in North American/European American cultures (Markus & Kitayama, 1991; Nisbett, 
Peng, Choi, & Norenzayan, 2001). Of the several causal explanations that have been offered (such as 
pathogen prevalence, suggested by Fincher et al., 2008, or culture-gene co-evolution, as shown in Chiao 
and Blizinsky, 2010), the impact of socio-economic/ecological factors has been one of the stronger 
hypotheses for explaining these cultural differences. Furthermore, recent evidence has suggested that 
rice-based agriculture promotes interdependence, whereas wheat-based agriculture and herding promote 
independence (Talhelm et al., 2014; Uskul et al., 2008; Uskul & Over, 2014). Uskul et al. (2008) 
recruited people from rural Turkish villages who identified farming, fishing, or herding as their primary 
source of income. Participants undertook various tasks to examine their cultural attention styles (analytic 
vs. holistic), and results suggest that farmers tend to have more holistic attention styles as compared to 
their herder counterparts. Uskul and colleagues (Over & Uskul, 2014, 2016; Uskul et al., 2008) also 
suggested that even family members in farming areas (e.g. wives and children of farmers), who did not 
actively engage in farming, also showed related psychological tendencies, such as holistic cognition. 
However, they did not examine if this tendency generalized to the entire community as a whole (i.e. 




How do community-level ecological and economic characteristics shape psychological functions?  
While the specific underlying mechanisms of cultural convergence have not been 
adequately documented, prior research has provided suggestive findings on the prevalence of 
shared psychological characteristics among people of a similar cultural context.  
Talhelm et al. (2014) examined whether economic characteristics foster psychological 
tendencies through a comparison of “residents” from rice-cropping or wheat-cropping 
communities in China. They recruited over 1000 university students, who had grown up in either 
rice-growing or wheat-growing areas in China, and examined their interdependence and holistic 
attention styles. The results suggest that participants who grew up in paddy rice-growing areas 
were more likely to be interdependent and have a holistic attention style than those who grew up 
in wheat-growing areas. This effect persisted even after controlling for climate, modernization, 
and pathogen prevalence. According to the authors, rice-cropping fosters interdependence 
because it requires significant amounts of water and labor (e.g., maintaining irrigation systems), 
which requires large scale cooperation within the community. Given that the study was conducted 
on university students, who were not likely to be active farmers, these results also suggest that a 
personal engagement in agriculture might not be necessary for acquiring farming-related 
psychological characteristics.   
This finding raises significant questions for empirical investigation: how do non-farmer 
residents acquire the psychological tendencies afforded by the economic culture without 
personally engaging in these farming activities? Correspondingly, do active participants in 
farming activities (i.e. farmers) acquire such ecologically-fostered cultural ideas more strongly 
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than non-farmer residents, who live in the same community but do not engage in such activities? 
Research has yet to directly examine how community-level ecological and economic conditions 
shape socio-cultural ideas and characteristics across individuals in a community. In order to 
answer these questions, we argue that it is necessary to compare farmers with non-farmers who 
reside in farming areas.  
  
Collective activity hypothesis 
To understand the mechanisms of emerging interdependence at the community level, we 
propose the ‘collective activity’ hypothesis: we predict that the frequency and prevalence of 
collective activities in farming (especially rice-cropping) plays an important role in fostering 
interdependence.  
The collective activity hypothesis can be explained through the concept of large-scale 
activities that create shared norms within a given socio-economic/ecological environment. Here, 
collective activities refer to collaborative projects involving multiple members from a community, 
and these include projects of both economic and non-economic natures. For example, in farming 
communities, especially in Japan, where rice-farming is prevalent, both farmers and non-farmers 
need to work together to protect large-scale public resources and infrastructure, such as irrigation 
systems, that require continuous maintenance (Hara & Kumagai, 2008; Hasegawa, 1969; Talhelm 
et al., 2014). Additionally, as these activities require cooperative behavior and coordination 
among members, it is important to develop a trust-based system within the community (social 
capital; Pretty, 2003). In building and maintaining social capital among community members, 
collective activities of above-mentioned economic (protection and maintenance of resources and 
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infrastructure, Mace et al., 2018), and non-economic (e.g., ceremonies/festivals) natures, are both 
shown to be important (Fukushima et al., 2011). In fact, census data in Japan suggests that over 
80% of farming communities in Japan regularly hold meetings to plan community festivals 
(Ministry of Agriculture, Forestry and Fisheries of Japan, 2015). To maintain cooperative 
relationships for such collective activities that involve large numbers of community members, 
reputation systems are used to monitor and sanction free-riders and deviators within members of 
a community (e.g., Dunbar, Duncan, & Marriott, 1997; Milinski, Semmann, & Krambeck, 2002). 
These conditions may motivate members to avoid gaining a negative reputation and to thus 
concern themselves with their perceived reputation from other members in the community (which 
forms one aspect of interdependence; Hashimoto & Yamagishi, 2013; Nisbett & Masuda, 2003; 
Uskul et al., 2008). In short, the collective activity hypothesis proposes that (1) the repeated 
interactions that occur while participating in collective activities could provide opportunities for 
people to form large-scale shared norms and reputation systems that govern these activities and 
related psychological functions, and (2) psychological functions typical of these types of 
cooperation that involve large numbers of people, such as concern for reputation, become 
prevalent within that community. 
By contrast, other areas, such as urban or fishing communities, might have less collective 
activities within community members, although fishing communities may still have more 
collective activities compared to urban areas due to established traditional rituals. However, given 
that fishers work mainly on their ships, they are more likely to be distanced from non-fishers in 
communities. Furthermore, there is also less of a need for large-scale collective activities (e.g., 
irrigation maintenance in farming) than in farming communities. Indeed, studies on farmers and 
fishers (e.g., Takemura & Uchida, 2015) have suggested that collective activities are more 
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prevalent among professional farmers than professional fishers. Compared to other economic 
occupations, farming, especially wet (paddy) rice-crop farming, the dominant cultivation method 
in Japan, requires more collective labor for supporting infrastructure, such as irrigation system 
maintenance, as suggested by Talhelm et al. (2014).  
 
Additional hypothesis on psychological tendencies associated with fishing 
In addition to our main hypothesis, we also examined a hypothesis on the psychological 
functions associated with fishing (separate from community-level shared characteristics). Fishing 
may promote psychological tendencies that are independent from collective activities, but are 
relevant to the demands of their occupation. That is, high levels of self-esteem and risk avoidance 
orientation. Fishing involves severe competition as it relies on gathering limited resources (i.e. 
fish) from openly shared areas (e.g. the sea) (Carpenter & Seki, 2011). High self-esteem is 
functional for survival in such highly competitive and uncertain circumstances as it drives 
individuals to take on a challenge and helps them avoid missing out on opportunities (Falk et al., 
2009; Johnson & Fowler, 2011). At the same time, fishers need to be careful to avoid mistakes, 
as their work environment (the sea) can be dangerous. For example, in Japan in 2010, the number 
of accidents per thousand workers was at 0.44 for agriculture and 2.32 for fishery (calculated 
based on data reported by Japan Industrial Safety and Health Associate in 2014, and Ministry of 
Agriculture, Forestry and Fisheries of Japan in 2014). In line with these statistics, ethnographic 
research on Japanese fisheries has suggested that fishing is associated with high levels of risks, 
and fishers are careful to take the necessary precautions. For example, some fishing communities 
have a custom that siblings work on different boats to hedge their risk of accidents so that they 
can rush to help each other in the event of an accident (Kawashima, 2015). Thus, to protect 
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themselves from the dangers of the sea, fishers need to be attentive and to avoid mistakes, which 
require a high orientation towards risk avoidance. The current study examined if such 
psychological functions (higher self-esteem and risk avoidance) were predominantly found in 
people who are engaged in fishing.  
We also predicted that aquaculture (farming of fish and other aquatic organisms under 
controlled conditions, as opposed to fishing wild fish) will not be linked to high self-esteem or 
risk avoidance orientation since aquaculture farms are often attached to the shoreline and 
aquaculturalists are not likely to face the same risky, uncertain, or competitive situations that 
regular fishers may.  
 
The present research 
To separately examine both macro-level effects (e.g. effects of living in farming areas) 
and individual-level effects (e.g. effects of personally engaging in farming), we conducted a series 
of large-scale surveys and analyzed data through multilevel modelling.  
Following the collective activity hypothesis, we predicted that (H1) farming 
communities promote tendencies of concern for reputation for all residents, regardless of one’s 
own occupation, such that even non-farmers in farming communities are more likely to show 
concern for reputation than those in non-farming communities, as a contextual effect (e.g. Christ 
et al., 2014). We also predicted that (H2) the effect of farming on community-level concern for 
reputation can be mediated by community members’ (including non-farmers) level of 
participation in collective activities in the community, thereby constructing ‘farming community 
cultures.’ This model is shown in Figure 1. 
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We also predicted that (H3) self-esteem and risk avoidance orientation were higher 
among fishers (non-aquaculturalists) than the others. We expected these effects of fishing to be 
found only at the individual level, and independent from collective activities. 
Figure 1. Theory of collective activity hypothesis to promote interdependence through farming  
 
Our analysis is based on two large-scale surveys conducted in the western regions of 
Japan. These surveys included an item to measure concern for reputation. We also had items 
which measured self-esteem and risk avoidance orientation in Study 1. In Study 1, we sampled 
412 communities from farming areas (including both farmers and non-farmers), fishing areas 
(including both fishers and non-fishers), and urban areas and had 7,295 respondents in total (see 
Figure 2 for the geographical distribution of the communities from which these samples were 
drawn). We applied multilevel modelling to examine if community-level factors (e.g., proportion 
of farmers) had effects on psychological tendencies above and beyond individual-level factors 
(e.g., being a farmer). If community-level factors possessed such ‘contextual effects’ (e.g., Christ 
et al., 2014), that would suggest the existence of a ‘shared community-level culture’ (i.e. concern 
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for reputation as a shared tendency in farming communities, not only among farmers but also non-
farmers). We also examined collective activities as a mediating process on the effect of 
community-level factors on psychological functions. The collection of data from farming, fishing, 
and urban communities also enabled us to investigate boundary conditions that may affect the 
propensity towards cultural sharing at the community-level.  
In Study 2, we conducted a follow-up survey involving 87 communities from the areas 
surveyed in Study 1 (1,714 respondents in total). This allowed us to replicate the pattern of results 
found in Study 1, and examine the robustness of our findings on the collective activity hypothesis 
in farming areas. It also provided an opportunity for conducting additional longitudinal analyses 
to examine ‘causal effects’. The time difference between the two studies was approximately 1 
year 10 months. We predicted that the longitudinal analysis from Study 2 should observe a quasi-
causal mechanism, where rates of participation in community-level collective activities at Time 1 
(from Study 1) should predict community-level tendencies toward concern for reputation at Time 






In order to examine our hypotheses, we conducted a large-scale survey in the western 
regions of Japan, and sampled communities from farming, fishing, and urban communities. West 
Japan is diverse in terms of industry, and has many farming and fishery zones. The farming areas 
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are mostly comprised of rice fields (72.6%; based on the Statistics Bureau Ministry of Internal 
Affairs and Communications of Japan, 2014), and fishery is through three oceanic fishing zones 
(northern, southern, and central, i.e., within the Seto Inland Sea). We collected data from both 
farmers and non-farmers in farming communities, as well as fishers and non-fishers in fishing 
communities, and conducted multilevel analyses to disentangle individual-level effects 
(occupation: farmers/fishers/neither) and community-level effects (proportion of farmers and 
fishers). All participants resided in Japan, and thus, shared common country-level factors (e.g. 
law, language). 
The sample size was determined based on Maas and Hox’s (2005) estimation of sufficient 
sample sizes for a multilevel analysis. Using a simulation of sample sizes, they suggested that the 
level-2 sample size (in our data, “communities”) should not be less than 50. They also found that 
the level-1 sample size (in our data, “individuals”) has a smaller effect on the accuracy of the 
estimates than the level-2 sample size. As such, we tried to include over 50 communities for our 
level-2 data. Because our level-2 samples (communities) were comprised of three main 
categories—farming communities, fishing communities, and other communities—we determined 
that each category’s level-2 sample size should exceed 501, meaning that at least 150 communities 
would be needed. Furthermore, based on the wide variety of regional differences (i.e., province, 
oceanic fishing zones), we decided to conduct the survey over as broad a region as possible. Based 
on our funding, we set our limit at around 400 samples at level-2. 
Level-2 sample selections: within our target area of western Japan, we found 60,808 
eligible communities.2 To sample communities,3 we stratified them along two dimensions: 
geographical region (seven regional blocks), and type of community (farming, fishing, urban, 
mixed, or others). Firstly, geographical stratification was to secure sufficient variation in the 
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sample communities. Based on climatic division, which affected the type of farming and fishing 
conducted within a community, we categorized the eligible communities into seven regional 
blocks. Secondly, we stratified the communities based on the following three factors: 1) 
percentage of farmers in the community, 2) percentage of fishers in the community, and 3) 
population density (data was obtained from the Population Census of Japan, 2010). We defined 
‘farming communities’ as communities that had a relatively high percentage of farmers (≥ 25%), 
‘fishing communities’ as those that had a relatively high percentage of fishers (≥ 25%),4 and 
‘urban communities’ as those with a high population density (≥ 4,000 persons/km2). Note that 
these three types of communities were not mutually exclusive. For example, there were 
communities with both a high percentage of farmers and a high population density. We designated 
communities that met the criteria for at least two of the above three classifications as ‘mixed 
communities’. Communities that did not meet any of the criteria were categorized as ‘other’.  
Based on these stratifications, we sampled 412 communities, comprising a total of 42,804 
households (see Figure 2 for geographical locations of the sampled communities), using the 




Figure 2. Geographical locations of the sampled farming and fishing communities.  
Farming communities (in which at least 25% of the residents are farmers) are represented by green ‘X’s, fishing 
communities (in which at least 25% of the residents are fishers) are represented by blue ‘X’s, and communities 
meeting both criteria (i.e. communities in which the population is both ≥ 25% farmers and ≥ 25% fishers) are 
represented by brown ‘X’s. 
 
First, we decided to include all the mixed communities due to their small numbers in 
sample pool (20 communities). From the remaining communities, we then sampled each type of 
community (farming, fishing, urban, and other) equally from the seven geographical blocks. This 
resulted in a selection of 30 farming and 30 fishing communities from each of the seven regional 
blocks.5 As the number of fishing communities was relatively small in our target area, the final 
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sampling in each block varied from 6 to 32. We also sampled five to six urban communities, as 
well as five areas designated as ‘other’, from each of the seven regional blocks. The number of 
sampled communities varied across the types of community because the number of households 
varied (generally, the number of households was greater in urban/other communities than in 
farming/fishing communities). 
We mailed our survey to all households in the sample communities and received 7,364 
responses (7,295 valid responses6) from 408 communities (response rate at the community-level: 
99%). Response rate at the individual-level varied across communities (see Supplemental 
material, Table S1 for analyses controlling for response rate), ranging from 3% to 75% (M = 22%, 
SD = 11%). The number of valid responses was 3,132; 1,917; and 1,324; for the farming, fishing, 
and urban communities, respectively.  
The study received approval from the Institutional Review Board at Kyoto University. 
The questionnaire included a statement of consent, and return of the completed questionnaire was 
considered as providing consent to participate. All information provided by participants was 
anonymous, except for the zip code of their community, which had been printed on the 
questionnaires prior to distribution. 
 
Measures 
The survey was conducted as a part of large-scale survey on Japanese communities, and 
contained several items that measured participants’ psychological tendencies, daily emotional 
experiences, and social relationships in their communities. In order to identify farmers and fishers, 
we asked participants to indicate their occupation (multiple answers were allowed). We classified 
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those who chose ‘agriculture’ as their occupation as ‘farmers’, and those who chose ‘fishery’ or 
‘work in fishery-related professions in the community’ as ‘fishers’. This included a number of 
respondents who also engaged in side jobs other than farming or fishing in these categories of 
farmers and fishers (54.4% of farmers and 42.2% of fishers reported having side jobs). From this, 
we identified 2,160 farmers, 559 fishers (78 were farmer-fishers), and 4,654 individuals who 
identified as neither. We further divided fishers into two sub-groups based on the type of fishery: 
99 individuals were categorized as aquaculturalists (fishers engaged in the farming of fish, shrimp, 
shellfish, and aquatic vegetation under controlled conditions) who had specified ‘inland water 
culture’ and/or ‘sea culture’ as the type of fishery. This distinction was made because 
aquaculturalists acquire resources from controlled areas, rather than in the hunter-gatherer 
conditions characteristic of oceanic fishery. The remaining 460 fishers were categorized as 





Table 1: Sample characteristics (Studies 1 & 2) 
 Study 1 Study 2 
 M (SD) Prop M (SD) Prop 
Concern for reputation 3.46  (0.69)   2.34  (0.98)   
Self-esteem 3.35  (0.82)        
Risk avoidance 3.13  (1.00)      
Male   55.5%   54.8% 
Age 65.19  (13.24)   62.92  (15.30)   
Household size 2.88  (1.59)   3.05  (1.65)   
Years in community 
(50 years or longer)   42.7%   37.2% 
Equivalent income 
(million yen) 2.52  (1.76)        
Unemployed   13.4%   13.5% 
Collective activitiesa 2.27  (1.45)   1.88  (1.49)   
a A composite index reflecting participation in collective activities (ranging from 0 to 6): 1) community events  
(e.g., local festivals), 2) disaster-prevention group activities, 3) activities of age cohort association (e.g., senior 
club, youth organisation), 4) men’s/women’s group activities, 5) labor to maintain public assets and common 





















Table 3: Professions of non-farmers in farming communities and non-fishers in fishing communities 
(Studies 1 & 2) 












Sample size 1,363  1,405  296 
Profession bc Retired or unemployed 50.0%  49.7%  43.5% 
 Homemaker 11.8%  14.9%  21.4% 
 Self-employed 10.3%  11.0%  9.8% 
 Employed at a company or public office 17.4%  12.6% 
 17.0% 
Note: a Categories are not mutually exclusive. b Categories are not mutually exclusive. c The percentages were 
calculated after excluding missing values. 
 
To measure concern for reputation, we included one item from an established 
interdependence scale in the field of cross-cultural psychological studies, that shows sizable cross-
cultural difference between Japanese and European Americans (Park & Kitayama, 2012; Park, 
Uchida, & Kitayama, 2015; Takata, Omoto & Seike, 1996) (only one item was used due to the 
space limitations of the large-scale survey). The item is very similar to items in the ‘rejection 
avoidance’ scale (an aspect of interdependence, Hashimoto & Yamagishi, 2013), and assesses 
interdependent concern for reputation (we modified it to fit the context of the neighborhood: ‘I 
am concerned about what my neighbors think of me’).7 In order to ensure this measurement of 
concern for reputation was robustly related to interdependence, we conducted a validation check 
(see Supplemental materials; Validation study, and Tables S2, S3).  
To measure self-esteem, we used two items from the Rosenberg self-esteem scale 
(Rosenberg, 1965; translated into Japanese by Heine et al., 1999; e.g. ‘On the whole, I am satisfied 
with myself,’ r = .50, p < 0.001). Finally, to measure risk avoidance orientation (tendency to avoid 
negative outcomes, Elliot, 1999), we included one item from the Behavioral Inhibition System 
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scale (‘I worry about making mistakes.’) (Carver & White, 1994; translated into Japanese by 
Kamide & Daibo, 2005). For all items on the questionnaire, response options were on 5-point 
scales, with options ranging from 1 (strongly disagree) to 5 (strongly agree). 
To measure participation in collective activities within the local community, we asked 
respondents to indicate what activities they usually participated in. The list was diverse, and 
included activities not directly related to farming or fishing. Specifically, respondents reported 
whether or not they usually participated in 1) community events (e.g. local festivals), 2) disaster-
prevention group activities, 3) hobby-related activities, 4) activities of age cohort associations (e.g. 
senior club, youth organization), 5) men’s/women’s group activities, 6) activities of professional 
associations, 7) maintenance work on public facilities (e.g. rivers, canals), 8) assisting during 
ceremonial occasions, and 9) others.  
 
Results 
We first performed single-level (individual-level) regression analyses to examine 
whether the expected associations between activities of an economic nature (farming and fishing) 
and psychological functions (concern for reputation, self-esteem, and risk avoidance) were 
observed. Basic demographic factors (gender, age, household size, years in community, 
household income, employment status) were included as covariates. Consistent with the findings 
of previous studies (e.g., Berry, 1967; Talhelm et al., 2014), farming was positively associated 
with concern for reputation (b = 0.15, p < .001). Also, as expected, non-aquaculture fishing was 
associated with higher self-esteem (b = 0.12, p = .011) and higher risk avoidance (b = 0.14, p 
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= .023)8. We then utilized multilevel modelling to examine if these associations remained at the 
individual level and/or the community level. 
Table 4 shows the results of a series of multilevel analyses conducted in Study 1. For all 
analyses, the individual-level formed the Level 1 unit of analysis and the community-level formed 
the Level 2 unit of analysis. Data on the proportion of farmers in a community, and population 
density (an index of the urbanization of the given area), as community-level (Level 2) predictors, 
were obtained from the Population Census of Japan (2010). Data on the other variables were 
obtained from our survey (see Tables 1-3 for descriptive statistics). The analyses revealed that 
concern for reputation was significantly higher (p < 0.01) for people in farming communities than 
it was for people in non-farming communities (i.e. concern for reputation was the effect of 
community-level profession prevalence). In addition, this community-level effect was above and 
beyond the corresponding individual-level effect (i.e., contextual effect of farming was 
significant, p = 0.005)9. These results were obtained independently from population density: an 




Note: estimation method: maximum likelihood with robust standard error. All individual-level predictors were 
centred around the community mean, while all community-level predictors were centred around the grand 
mean. Effects with p < .05 appear in bold print. The following predictors were dummy-coded: Farming (ref = 
not engaged in farming), Fishing (ref = not engaged in fishing), Aquaculture (ref = not engaged in aquaculture 
fishing), Non-aquaculture fishing (ref = not engaged in non-aquaculture fishing), Gender (ref = female), Years 
in community (ref = less than 50 years), Unemployed (ref = employed). Equivalent income (unit = million 
yen) was household income divided by the square root of household size. Though fishers were divided into 
two categories (aquaculturalist and non-aquaculturalist) in Study 1, we used a single category “fishing” in 
Study 2, as the number of fishers in the sample was small, and there were only five aquaculturalist fishers. 
Population density (unit = 1000 people per square kilometre) was not put into the model in Study 2, as the 






Fishers (non-aquaculturalists) showed both higher self-esteem (p = 0.022) and a more 
risk avoidance-oriented motivation style (p = 0.011) than the non-fisher groups at the individual-
level. However, at the community-level, fishing communities did not differ from other 
communities on either self-esteem or risk avoidance (p > 0.05). Aquaculture did not have effects 
on psychological tendencies at either the individual-level or community-level (see Supplemental 
materials, Tables S4a and S4b for Pearson’s r [effect size], at both the individual and community 
level; Table S5a shows descriptive statistics of the key variables for each category). Thus, H3 was 
supported. 
We expected that participation in collective activities (e.g. irrigation system maintenance 
work, local festivals) would mediate the effect of farming on concern for reputation at the 
community level (H2). If a given area is more ‘farming-oriented’ (i.e. has a lot of farmers), that 
would require several collective activities to maintain the agricultural infrastructure and economic 
system, as well as other activities to sustain social capital among community members. These 
activities should promote a tendency towards concern for reputation in residents, regardless of 
their individual professions.  
We first performed an exploratory factor analysis on the eight activity items to investigate 
convergence among activities at the community level. The scree test suggested one factor, which 
accounted for 22.4% of the variance. Six items had factor loadings greater than .32 (Tabachnick 
& Fidell, 2007) on the same factor (Table 5). We created a composite index reflecting 
participation in collective activities by totalizing them (ranging from 0 to 6, α = 0.66). This index 
was correlated with farming (r = .37, p < 0.001) but not with aquaculture (r = -.04, ns) or non-
aquaculture fishing (r = -.01, ns) at the community level. To examine the effects of collective 
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activities on concern for reputation at the community-level, we conducted a multilevel mediation 
analysis. 
 
Table 5: Community-level factor analysis of participation rates for collective activities (Studies 1 & 2) 
 Factor Loading 
 Study 1 Study 2 
Community events (e.g., local festivals) .655 .757 
Disaster-prevention group activities .349 .556 
Hobby-related activities .263 .219 
Activities of age cohort associations (e.g., senior club, youth organization) .549 .359 
Men’s/women’s group activities .495 .469 
Activities of professional associations .309 .247 
Maintenance work on public facilities (e.g., rivers, canals) .431 .729 
Assisting during ceremonial occasions .587 .763 
Note: estimation method: maximum-likelihood. Factor loadings .32 or greater are shown in bold. 
 
A multilevel mediation analysis (Preacher, Zyphur, & Zhang, 2010) was performed. As 
none of the individual-level covariates (e.g., gender) had significant effects on concern for 
reputation (Table 4) and they lowered model fit in our multilevel mediation analysis, we 
removed them from the model. The final model (Figure 3) fit the data well, CFI > 0.99, RMSEA 
< 0.01. At the individual level, the indirect effect of farming on concern for reputation through 
participation in collective activities was marginally significant (b = 0.01, p = 0.069), suggesting 
that farmers were more likely than non-farmers to participate in collective activities, and in turn, 
show greater levels of concern for reputation. In addition to this individual-level effect, 
participation in collective activities at the community level also had a mediating effect (indirect 
effect: b = 0.18, p < 0.001). All contextual effects were significant for farming on participation 
in collective activities (b = 0.49, p = 0.003) and for participation in collective activities on 
concern for reputation (b = 0.18, p < 0.001), and the indirect effect (b = 0.18, p < 0.001). Thus, 
H2 was supported. 
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Taken together, the results suggest that 1) the prevalence of farmers in a community was 
associated with increased participation in collective activities not only of farmers but also of non-
farmers, and 2) increased participation in collective activities in a community was linked to higher 
concern for reputation among residents in the community. All in all, these findings support our 
‘collective activity’ hypothesis.  
Figure 3. Multilevel mediation analysis (Study 1). Unstandardised coefficients are shown. All the individual-
level predictors were centred on the community mean. All the community-level predictors were centred on the 
grand mean. The mediator, participation in collective activities, was centred on the grand mean, and then 
decomposed into the two levels as latent variables. Black arrows indicate effects with p < .05, grey arrows 






Building on the results of Study 1, we conducted Study 2 to examine the robustness of 
our findings from Study 1. Furthermore, as the substantial time difference between data 
collection for Studies 1 and 2 allowed us to conduct a longitudinal analysis at the community 
level, we also examined the causal mechanisms behind the effects of collective activities on 
residents’ concern for reputation. We predicted that participation rates in collective activities at 
Time 1 (from Study 1) should predict community-level tendencies toward concern for reputation 




We conducted a survey on a subset of 87 communities (7,188 households in total), from 
the original sample used in Study 1. Study 2 was conducted in December 2014, while Study 1 
was conducted in January/February 2013; there was a time difference of approximately 1 year 10 
months between the two rounds of surveys. Despite collecting data from the same regional areas 
as Study 1, individual responses could not be tracked as all responses were anonymous. 
We mailed our survey to all households in the sample communities and received 1,714 
responses from individuals in 1,251 households across 86 communities (response rate at the 
community-level: 99%). Unlike Study 1, we mailed two survey questionnaires per household. 
Response rate at the household level varied across communities, ranging from 3% to 48% (M = 
23%, SD = 10%) (in some households, two individuals provided responses). Among the 86 
communities, 46 were farming communities (i.e. at least 25% of residents were farmers). The 
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number of responses was 622 and 513 for farming and urban communities respectively. In Study 
2, as there were only five aquaculturalist fishers, we decided not to divide them into two groups 
(i.e. aquaculturalist fishers and non-aquaculturalist fishers). The study received approval from the 
Institutional Review Board at Kyoto University. The questionnaire included a statement of 
consent, and return of the completed questionnaire was considered as consent to participate. All 
information provided by the participants was anonymous, except for the zip code of their 
community, which had been printed on the questionnaires prior to distribution.  
 
Measures 
As in Study 1, participants were asked to indicate their occupation, and 506 farmers were 
identified. See Tables 1-3 for more information on sample characteristics. 
We included the same concern for reputation item as in Study 1: ‘I am concerned about 
what my neighbors think of me.’ Responses were made on a 5-point scale, with options ranging 
from 1 (strongly disagree) to 5 (strongly agree). We also measured the degree to which 
respondents participated in their local community’s collective activities using the same options as 




In Study 2, we conducted a multilevel analysis with concern for reputation as the outcome 
variable. However, some households provided responses from two individuals. Thus, the data was 
analyzed as three-level data (Level 1 = individual, Level 2 = household, Level 3 = community), 
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with random intercepts at the household level and community level. However, only individual-
level and community-level predictors were included in the model, as in Study 1. Data on the 
proportions of farmers and fishers in a community were obtained from the Population Census of 
Japan (2010). Data on the other variables were obtained from our survey results (see Table 1-3 
for summary statistics). Although we divided fishers into two subgroups (aquaculturalists and 
non-aquaculturalist fishers) in Study 1, the ‘fishing’ category in Study 2 referred to a combination 
of both subgroups, as fishing was not as prevalent in the target areas of Study 2, and the number 
of fishers was relatively small (N = 73). 
Table 4 shows the results of the analysis. The effect of farming on concern for reputation 
at the individual level was not significant (p = 0.850). On the other hand, at the community level, 
concern for reputation was significantly higher (p < 0.001) for people in farming areas than for 
people in non-farming areas. Additionally, this community-level effect was above and beyond the 
corresponding individual-level effect (i.e., contextual effect of farming was significant, p < 
0.001). These results replicate the results of Study 1 (see Supplemental materials, Tables S4c and 
S4d for Pearson’s r at both the individual and community level; Table S5b shows descriptive 
statistics of the key variables for each category). 
As with Study 1, we conducted a multilevel mediation analysis to examine the indirect 
effect of farming on concern for reputation through collective activities at the community level 
(see Fig. 3)10. The model fit the data well, CFI = 0.98, RMSEA = 0.02. At the individual level, 
the effect of collective activities on concern for reputation was not significant. Accordingly, the 
indirect effect of engaging in farming works, through collective activities, on concern for 
reputation was not significant (b = 0.02, p = 0.134). On the other hand, at the community level, 
the corresponding indirect effect was significant (b = 0.22, p = 0.024). The contextual effect of 
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the indirect effect was significant (b = 0.20, p = 0.040). Thus, replicating the results of Study 1, 
Study 2 revealed that the effect of community-level farming on concern for reputation was 
mediated by participation in collective activities by both farmers and non-farmers. 
 
Figure 4. Multilevel mediation analysis (Study 2). Unstandardised coefficients are shown. All the individual-
level predictors were centred on the community mean. All the community-level predictors were centred on the 
grand mean. Black arrows indicate effects with p < .05, grey arrows indicate effects that were not significant. 
†p < .10, *p < .05, **p < .01, ***p < .001. 
 
The above multilevel mediation analyses on data from two cross-sectional surveys 
demonstrates that collective activities have community-level mediation effects on the association 
between the promotion of farmers in a community and the level of concern for reputation in the 
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community. However, these analyses could not reveal a causal relationship between collective 
activities and concern for reputation.  
Therefore, we examined a quasi- ‘causal relationship’ between collective activities and 
concern for reputation through a longitudinal analysis of the two survey datasets. As mentioned 
above, 87 of the 408 communities from Study 1 (Time 1) were sampled again (responses were 
sent from 86 communities) in Study 2 (Time 2), with an interval of approximately 1 year 10 
months. This could be interpreted as longitudinal data at the community level. We found that 
community-level collective activities at Time 1 had a significant effect on community-level 
concern for reputation at Time 2 (β = 0.23, p = 0.035), but not vice versa (β = 0.07, p = 0.417; see 
Table 6). This suggests that the economic activity undertaken by farming communities contributes 
to collective activities by non-farmers in the community, which in turn nurtures community-level 
concern for reputation. These results also support our ‘collective activity’ hypothesis. 
 
Table 6: Longitudinal regression analysis between concern for reputation and  
participation in collective activities at the community level 
 Concern for reputation (Time 2) 
Participation in collective activities 
(Time 2) 
 β (SE) p β (SE) p 
Concern for reputation (Time 1) 0.09 (0.10) 0.425 0.07 (0.16) 0.417 
Participation in collective activities 
(Time 1) 0.23 (0.05) 0.035 0.57 (0.08) <0.001 
Adjusted R2 0.04  0.057 0.33  <0.001 
Note: Communities served as the unit of analysis. Effects with p < .05 appear in bold print. Time 1 was 






In cultural and social psychology, a wide variety of evidence exists to show that 
psychological and behavioral functions and features differ across cultural contexts through nation 
level comparisons, such as US-Japan comparisons (see Kitayama & Cohen, 2007). Many cross-
cultural studies have specifically shown that psychological functions related to interdependence 
(e.g., seeking harmony) are prevalent in East Asian cultures, while those related to independence 
(e.g., seeking uniqueness) are prevalent in North American/European American cultures. 
However, the causal factors behind the promotion of such cultural tendencies, such as 
independence/interdependence, have not been fully elucidated. Furthermore, the fact that 
‘nations’ are used as the dominant unit of analysis for ‘culture’ makes it difficult to identify 
specific causal functions, as ‘nations’ are often confounded with numerous elements, such as 
policy systems or economic situations. In order to fill in these missing links, this research utilized 
multilevel analyses with the ‘community’ as the unit of analysis, at a lower level than the 
commonly-used ‘nation’ unit. This enabled us to seek evidence of how socio-economic/ecological 
factors contribute to certain psychological functions. We proposed the ‘collective activity’ 
hypothesis where we predict that the frequency and prevalence of collective activities in farming 
(especially rice-cropping) plays an important role in fostering interdependence. Where rice-
farming is prevalent, both farmers and non-farmers need to work together to protect large-scale 
public resources and infrastructure (e.g., irrigation systems) and these activities require 
cooperative behavior and mutual coordination among members. Under such conditions, members 
may be motivated to avoid gaining a negative reputation from the other members in the 
community.  
The multilevel analyses in Study 1 revealed that concern for reputation, which is one 
aspect of interdependence, was higher for people in farming communities than for people in 
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non-farming communities. This result was replicated in Study 2. These results support the 
existence of a ‘farming community culture’ where both farmers and non-farmers within that 
community share psychological tendencies, namely, interdependence. Our data suggests that 1) 
psychological characteristics were likely to be related to professions (i.e., concern for reputation 
in farming areas, and self-esteem and risk avoidance in fishing), consistent with the findings of 
previous studies (Uskul et al., 2008), and 2) the culture of farming-related interdependence 
exists at the community level, and influences even non-farmers who are residents of farming 
communities. That is, when collective activities are frequent at the community level (such as in 
farming areas), concern for reputation, a measure of interdependence, was more likely to be 
shared throughout the regional communities. This finding is our most significant contribution to 
the literature, as to our knowledge, we are the first to demonstrate that participation in 
community-related collective activities fosters interdependence as a form of ‘shared community 
culture’.  
Participation rates in collective activities (at the community level) were higher in farming 
communities than in non-farming communities. The community-level tendency towards concern 
for reputation in farming communities was affected by participation rates in collective activities. 
Concern for reputation is a norm for interpersonal relationships (e.g. prioritizing the maintenance 
of group harmony over individual interests), and such a norm is stronger in communities with 
higher frequencies of collective activities. Furthermore, the longitudinal analysis from Study 2 
observed a quasi-causal mechanism, showing that rates of participation in community-level 
collective activities at Time 1 predicted community-level tendencies toward concern for 
reputation at Time 2, but not vice versa, and this hints at causality. However, we were unable to 
concretely define the processes behind the role of collective activities in promoting 
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interdependence. A possibility could be that the participation in collective activities promotes 
cultural learning processes among people in farming areas, including farmers and non-farmers. 
Alternatively, collective activities themselves could foster the establishment of community-level 
norms on interdependence. Future studies should clarify this mechanism. The repeated 
experiences of having to work with community members in various activities that require 
harmonious relationships, might lead to concern for reputation at the community level. This would 
be consistent with a previous study conducted by Paez et al. (2015), who found that involvement 
in collective activities elicited group integration, and those who were engaged in collective actions 
consequently felt emotional synchrony with the other members. Future research could focus on 
investigating this process as a means of better understanding the mechanisms surrounding 
collective activities and interdependence.  
In addition, to elucidate the generalizability of this mechanism, we have to examine 
whether the current research findings can be applied to any other locality outside of rice-cropping 
farming. Building of the collective activity hypothesis, we predict that interdependence (e.g., 
concern for reputation) will be higher even among people not in a dominant profession in a 
community, if that profession places a strong emphasis on collective activities within that 
community. Future studies could focus on related empirical questions.  
In sum, we conclude that our data suggests substantial evidence in support of the 
collective activity hypothesis: community-level collective activities maintain the 
ecological/economic functions within a community (e.g. maintaining irrigation systems in 
farming communities, participating in local festivals), and fosters interdependence for both 
farmers and non-farmers in farming communities. Furthermore, the scope of the abovementioned 
‘collective activities’ were not only limited to economically relevant activities (such as 
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maintenance work on public facilities), but also included community events or disaster-prevention 
group activities. In this context, the finding that non-farming-related activities are able to spread 
cultural norms is of interest. Farming is labor-intensive, and the sustenance of social capital may 
be in the best interests of farmers to recruit the help of non-farmer residents for economically 
(infrastructure/maintenance) related collective activities, in the form of additional labor.  
In addition to our main hypotheses on farming communities, we also found meaningful 
results for fishing communities. As predicted, fishers (excluding aquaculturalists), whose jobs 
involve more competition and uncertain for natural resources, showed higher self-esteem and a 
more risk avoidance-oriented motivational style at the individual level than the other groups.  
The high self-esteem and high risk avoidance tendency could have been fostered directly 
through fishing activities (competitiveness, uncertainty, and high-risk situations). Though our 
dataset did not examine other factors involved in the sharing of psychological characteristics 
within communities aside from collective activities, future studies should examine the conditions 
specific to fishing communities to investigate the inhibition systems preventing fishery related 
psychological tendencies from being spread to non-fishers.   
The main limitation of the present research was that only self-report questionnaires with 
a limited number of items were used. Furthermore, space limitations associated with the targeting 
of a survey towards a large population required us to focus only on core concepts. As such, we 
had to limit our measures and rely primarily on the ‘concern for reputation’ item as our main 
dependent variable. Therefore, caution should be exercised regarding the generalization of the 
current results to other aspects of interdependence, such as ‘harmony seeking’ (Hashimoto & 
Yamagishi, 2013). Additionally, the quasi-causal mechanism we found cannot definitively 
suggest causality, and the 1-year 10-month interval might also be too short a time period to 
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examine causal effects at depth. Nevertheless, we think that this result provides sufficient 
evidence to hint at the involvement of a causal mechanism. We were also able to obtain large non-
student samples in local communities that are geographically scattered and more demographically 
diverse, e.g. the elderly (> 65 years), for a series of studies with high ecological validity. 
Nevertheless, future studies using behavioral/cognitive experimental methods are undoubtedly 
necessary to tease apart the precise underlying mechanisms. Furthermore, we have to reconsider 
the socio-psychological function of collective activities. As we discovered, participation in 
collective activities facilitates greater cooperation among community members in a community, 
which in turn promotes interdependence among community members. However, collective 
activities serve yet another function: in providing opportunities to transmit cultural ideas to other 
participants of the same activity. Another line of research can be conducted to investigate the 
transmission process. As an example, Nisbett and Cohen (1996) suggested that “culture of honor” 
related psychological tendencies (e.g. justified anger after receiving insults) are associated with 
herders in the Southern regions of America. They theorized that historically, as herders had to 
protect their economic assets (e.g., cows) from potential thieves, they had to react aggressively to 
even the slightest of threats, such as insults to their character, to avoid negative evaluations (e.g. 
“it is easy to steal cows from his yard”). Over time, this herding related psychological function 
developed within the entire regional area as a “culture of honor.” Although Nisbett and Cohen did 
not directly examine the processes behind this development, it is highly likely that one of the 
underlying processes might be related to social interactions between herders and non-herders 
through collective activities in their community (e.g. Sunday church services). 
 Taken together, our results present a proof of concept that the collective activity 
hypothesis is relevant to the sharing of psychological tendencies within a specific culture, and 
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forms a precedent for future studies to systematically examine the interaction between macro- and 
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1. These categories were used only for sampling purpose. In the data analysis, we used proportions 
of farmers/fishers as continuous variables at level-2. See the Results section. 
2. More specifically, we sampled communities from the following 16 prefectures: Mie, Shiga, 
Kyoto, Osaka, Hyogo, Nara, Wakayama, Tottori, Shimane, Okayama, Hiroshima, Yamaguchi, 
Tokushima, Kagawa, Ehime, and Kochi. 
3. As a possible unit of regional culture, we focused on local communities or neighborhoods (cho 
or chomoku in the dataset of the Population Census of Japan, 2010), which have an average of 
103.6 households (SD = 139.5). Although previous studies have examined the regional culture of 
larger groups (e.g. in provinces in China, Talhelm et al., 2014), the present research investigated 
smaller collective cultures because they might serve as a basic unit of mutual cooperation in Japan 
(Suzuki, 1940; Watanabe, 1978). 
4. The average proportion of farmers to non-farmers in communities was 6.6% (SD = 12.5%) for 
the entire population, and 23.6% (SD = 22.2%) for the sampled communities. In our sample of 
farming communities, the average proportion of farmers was 40.5% (SD = 15.6%). For fishing 
communities, the average proportion of fishers in a community was 0.5% (SD = 3.5%) for the 
whole population, and 13.3% (SD = 21.7%) for the sampled communities. In our sample of fishing 
communities, the average proportion of fishers was 42.7% (SD = 16.4%). 
5. There were 5,096 farming communities in our target area, but 4% of them (204 communities), 
as well as 9% of fishing communities (24/268 communities) were not included in the sampling 
list due to a technical problem. 
6. Some respondents chose the same option for several consecutive items (e.g. all items in the 
47 
 
same section) even when the items covered diverse questions. For quality control, 69 cases were 
removed, as they showed this pattern for more than half of the sections in the survey (see Wilson, 
O’Brien, & Sesma, 2009, for a similar procedure). Nevertheless, results did not differ when these 
cases were included. 
7. A similar item ‘I find myself being concerned about what other people think of me’ has been 
used in previous studies (e.g. Hashimoto & Yamagishi, 2013). In those studies, this was used to 
measure ‘rejection avoidance’, a subscale of interdependence, which was calculated by averaging 
its score on this item with those on other items, such as ‘I worry about what people think of me, 
and always feel that someone is watching me.’ In the present research, we use the term ‘concern 
for reputation’ for a more neutral expression, as our item, by itself, does not distinctively capture 
general concerns about negative reputation. Rather, it is possible that the item reflected concerns 
about positive reputations as well. See Supplemental materials for a validation study of this item 
(and Tables S2 and S3). The longitudinal correlation of this item (at the community level) with 
an interval of 1 year 10 months was significantly positive (Spearman’s ρ = .62, p < .001, N = 28; 
with communities of response rate > 0.25 in both Time 1 and Time 2; if we include all the 
communities, ρ = .31, p = .004, N =86). 
8. Some covariates had significant associations with the outcome variables. Concern for 
reputation was predicted by household size (b = 0.02, p = 0.019) and years in community (b = 
0.06, p = 0.045). Self-esteem was predicted by age (b = 0.01, p < 0.001), household size (b = 0.03, 
p < 0.001), equivalent household income (b = 0.09, p < 0.001), unemployment (ref = employed; 
b = -0.13, p < 0.001). Risk avoidance was predicted by age (b = -0.01, p < 0.001), years in 
community (b = 0.10, p = 0.001), equivalent household income (b = -0.03, p < 0.001), and 
unemployment (b = -0.09, p = 0.041). 
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9. We conducted a series of sensitivity analyses. See Supplemental materials for robustness check 
and Table S6. 
10. Unlike Study 1, the multilevel analysis in Study 2 had three levels (i.e., individual, household, 
and community). The analysis software we used (Mplus version 7) could not perform multilevel 
structural equation modelling for three-level data. Therefore, following Zhang, Zyphur, and 
Preacher’s (2009) suggestions, we used participation in collective activities (centered on the 
community mean) as the individual-level mediator, while using community mean of participation 
in collective activities (centered on the grand mean) as the community-level mediator. 
 
 
